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(54) METHOD FOR MANUFACTURING FINE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To perform flat etching by 
preventing passing of a substrate layer (e.g. a gate oxide film 2) 
by generating an etching residue due to partial residue of a 
nature oxide film when etched or partially excess etching. 
SOLUTION: The method for manufacturing a fine device 
comprises the steps of removing the nature oxide film with a 
first solution containing an HF (e.g. HF aqueous solution, 
buffered HF) before etching, treating the film by a second 
solution containing an oxidizing agent (e.g. H202-containing 
cleanser such as SC1, SC2 or the like), forming an extra-thin 
oxide film 4 in a uniform thickness on a surface of a silicon 
material 3, and etching the film by a plasma 6 via a resist 5. 




¥ 1 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl.jpo.go.jp/PA1/result/detail/main/wAAA8laazpDA413230236P1.htm 



03/07/18 



d9) B*a#rfT (j p) 



<12)<&|?fi 





(a) (iD^mm^mm^ 

. #M2001 -230236 

(P 2001-230236 A) 
(43)4>PJ0 *p/&i3^8^24 0 (2001.8.24) 



(51) Int. CI. ? 




F I 




*-r=-K (##) 


H01L 21/3065 




B81C 


1/00 


4K057 


B81C 1/00 




C23F 


4/00 


Z 5F004 


C23F 4/00 




H01L 


21/302 


F 






* 




m*m<o$x.4 ol (^sd 


(21)liVH#-^ 


EMK2000- 35328 ( P2000-35328) 


(7i) mm a 


000002118 












(22) mm b 


¥-J&l2*E 2 ft 14 0 (2000. 2. 14) 






*P£fa*H*ffi^lZ::|trft4Ta 5#33-^ 






(72)! 






























(72)! 




ill # — & 










^«*fi«mtt*»r i # s * 
















(74) vmx 


100081352 














■ 









(54) W^T-V^^coMiS^ife 



(57) (ft£lE#) 

<«L HF**aS. ^ s/77 — KHF) ^a$»ffcl«&l»* 
U tt{k*JSr*tp*— (0>k SCI, SC2^Oll 2 0 2 ^ 



(00 



^-3 
—2 



(W 




( 2 ) 

1 

ffi«fkjR*i»*"r5a«i:, ^(om^mitmmtK^^ 
«; * # v * a # k ? * ^ v f- > ^ l -c y = 

[W**4] affile 9* — ^— ^Sr^5->9 ^ 

[0 0 0 1 ] 

[56W^Bt5fii»sf] *%wn. ->y 

[0 0 0 2] 

[!£*<0fifl¥l LSI, VLSI, ULS I >l^ofcf 
[0 0 0 3] v/y ny^fflcoj»»I^0>J>L-C, ^ 

»flr>y =^ (*°y *>y 3>) N stiH^AJR^y 

k, *°yiM k (*°y >-y ^yf+agii^yt^ 40 

KJB) ^coeWl^MO s LSI coy— Mtt&coTB 

«co hu>-^spxi^i|ffl^n-rv^c 
[0004] r^<t 5ft^» 3>-*W<s|.^lft»*p 



#BB 2001-230236 
2 

— fi/hacogSo^y K 7°y >^^s/ Kfc ifSrtt 

[0 0 0 5] rcoj; 5 ftjftjfWSPXiCjS.'tSaijx^^^CO 

»t>fiS*1*tt». -+ffi»flE^ifci,x- > TJft (iMt 

>^ffio^y — t?^Sfe^>ftt^ fc h^&htiZo 
[oooe] 7s/|[S«?:ffl 

[0 0 0 7 ] 

IttW-f-S J: 5ie, K«tpie«afWic»riESnfca^»{k 

tgi-^fc^, ->y 3> , K*f»iiie*a^3ij/^^^ r aaE 

^ 58 * L , A#ft^^-^*4fco«»*BXSrlti-r.i:355 

[0 0 0 8] rcoPB^iC^J-feii^fc^), 1#M^F3 - 5352 

3 *p 3^ji*fcf**y *w Kaaffi 

15 : 1 /<s/ 77 - K7 >^J0f« 
[0 0 0 9] L^L, ^y^>?w\iZ$=.y h^^^V 

^{c iOg fcJKSr KHfe L T fc , ^° y ^> y 3 >m * 

«3Ky*>r KJi^stHL-rv>s>, j z<Dm<D&mT.mx 

m fc ie g ^ ^ *9— ie ±j3trt~ Z> ngt± ffi v \ # 

sttfc* y ^> y 3 y kjb-c?», eafcx 



( 

3 

[0 0 10] 1#BB 5 P4 -318927^ffi^|-i, > V > ^ 
tWl £ > S : Fc , SF- , SF, , S s F, : , S 3 Cl s , S : CI- , S s Br 
s> ScBr : , SBr= f>* bil/vfc'>& < t fc 1 ffi<ZV> P ^ > 

m o k ^ ^ # t*x y^LTS *SIWk*S: I* 
* U & v ^ s >r ^- > 'tt Sr 13 » ft # * > ^ 2/ ^ > ? 

[ooi i] rco^u— ^^^—^PSt^-O^^^v 
y^->^^f^$rfflv>-r, iSJslfflt (rf) ✓h'T-xcoppsd 

^ ^^-a«/ ^ 3/ f ^^a»*, (a) t@ 

^^e— K^±{cfto-cajR»{kJRS:J»*J:<l»* 

[0012] lOi^ioy^ > ttW.BO K7 ^ v 

Srirtt, ±IS^i-J:^ffi^HM^b^bn-Ci'^fc*- 
LA>U r<D*ffi{=.fcifc<D (1) -(4) Mid!^ 

[0 0 13] (1) (Hi (a) iH*t«J; 5 iu, Tit (H*M 

> y 3 >mm 1 loy- httfkjB 2 > <^±[-iS^ 

[0014] u^f/^-yMLfc 

tfm n t v ^ 3b » t bus a* » 5 tBtt # fe 

aat a* s an as *> a . 
[ooio] (2) «Fic±ia4>*{w«se$n-rv>sj:5{- 

5 ^(OB*co^y^^^co31Rtt^Jt|ft^-(Bv>fcfe, 
*W»<0;frAS«rtfclRJ: «;i£v*fc«>, ^U-^^yu-fflco 



3 ) 43fJ 2001-230236 

4 

3iy^>^35S<*TLfc«0*r»*ffia, 111 (b) lzfjk-t 

x o ^y^>^ttow»«ffi©DflCiASit*isnfc* 

[0 0 16] (3) :© J: 9^*BB!liaA s «l*ILfcttl»-? 

-efiff^ofcSB^OittTJ: 0 fcjfeicTJftoy— HWk* 
^7 4 7Xv;.:iajiix-:i^ 9o ffi^ 
t/^>^tt»(0^- j'fy^TIi 

fe^o ^^^^^-coiSjifkofc^^r— hffifkJRti 

¥^SH^kL-Cv^7)^ rcoi 5ft*^y— hffi?{kJlST* 
ti, il(c) Jc^-f-J; ?M., ifelcllfflLfcSfB^oy— h 
K-fklRA^ ^— ^^^>^*iC^(cri<^D, ^ 

^&vt, ^^ovifciiv^y ^yseinaft^e:^ 

20 ft^-ftV, F 7 y ^ ^OlfffiilCD^^ffl < SB > 

[0017] (4) ^^Ht-^*^^— h^>^^^/^^ 
t">U 3>Sftro hW^^^JDX-^afc^^ K7-f^^f 

[0018] zcoxo ic, ^^ylffflio^ii:^ 

iS— ici»**nfca^tt{kJRiceHi-5^^^>^«8t 
30 0K*S:«i»i-f-5fc«)0«*fifl50 5*>, ^yFxj, 

^- ^ «SK^kiR^i**toSfi, saaftic g ££g£ 

{kJRSrl»*-t-5*Sfe«, n co ^ ? * ; & pg ^ @ ^ 

otx^f> i/a«E^ 5 ^\ *5 «t t>v * fc > y 

40 -rnfc#tt^fkiCO*^5o 

[0 0 19] *J8Wtt, 3iix^>-^Sr*]fflLfc1»jNB^< 

[ 0 0 2 0] 

[«BSr»*i-Sfc»o*a] ^yf> 
{cfcttSBtraSLfcMB^Vixt^ @ j$ f k fl^ o ® ^ * 



» 



[0 0 2 1 ] ^CD®^ l^xs/ h^S^V^iCcfcO i$ 

< ffiM t; - t 3 t , « » © kIK as *S— ft ^ -c* * n * 

[0 0 2 2] r->j3y*ttfiiS:iyf> 

[0 0 2 3] »*JO7y»Sr'grtf»--<0»Jff{cJ;S«! f a 
o«ffiicj:i;*S--ftfl:*©K^bJK*r?e^-*-5o ft*>\ * 

[0 0 2 4] *KWo»iBllBatc*)oTJi, UMa^s/^ 

n (up*,, — ^^yi — ^pg) > N <D'&iz.m<tmm 

[0 0 2 5] *:J8W©^^J:ixtf, x-ynstfmto^ 

-i-^fkfiio^^^>^s^^iitT^5coT% ->y ^> 

*W»o^y^^-/BB*&WJW<Otf bo#^sft< ft 0 , > 
y 2>MftitiS-i^s/fym5 0 Erie, 

Jh-f £ r. t as t N SilR/V <ot%— 1± t ^pta/g o fa ± fc pj 

fig>ftS a 
[0 0 2 6] 



4 ) #BH 2001-230236 

6 

».H>fr», m&£hisv^>, (^y 

tf y # ( ^Sfil&gsAP) lc J: D fftjgtntft; Lfct/Ja > ft ^ 
>>y n^CO^^iC^ ^>y n> ^^xx^CO^CO^^oT 

io [0027] 3xoi»aBApx^ ^> 

^>s«co h u^^sox^*^-»m, ^^y^s (hu 

hft>'^ Hiji^L/iJ: 9ft^M^ltft^-r ^ n-e>> 

5mos l s i coy — vm^mm^mm^ri^o m 

X{dWJK*tt5t>(0t?}iftv\ 

[0028] ^js^o^ffiictntf, ->y 3^*tr»Ji 

[0 0 2 9] — x' — ^C0lEf$^, ^xACOgi 

* mm W »ric S & » ic: ? # fcBMkIRt? *> * . 

) strict *»©*^3iKKLTassio 2 -c*> 

40 ici oi»*$n-5. 

[0030] m-tm-<Dmm^±%&mn^ vvy? 

[0 0 3 1 ] ±ic e«BMkJR*3J:0 c '>* — ^S: 
50 ftizmmi-Z>~ k^-?#S«fflSrffli^. rcom-co^ 



[0 0 3 2] fat, — *<B|»*ra*S:BW 



b^PpI i^^s # , n $ * - ^ — ^- ^ & r*5fe-t- 

[0 0 3 3] igSftffi— 7 (H 

F+H s 0)*3j:O«^2/7r— K^s/ttjgffi (HF+NH.F 
HF+NH 4 F+gftg£) T*fcS 0 7y»*»?KoaiflCtt 0.5-10 

HF : NH 4 F^-zUrb/^ 1 : 6SST*fcD N HFffi!gtt±fB i P 

(R 7 viti- hV &Wi1)ULtim&, sfctMSHFM 

[0 0 3 4] |f§— 0»iKicJ:-5affl*#fi, yy^>^ 

[0035] &$BMfcjR& bff^i-frt^l 5 

Ric#L-ctt#Ja-C«c+A/iiiin ^fy^it?* 
[0 0 3 6] ^cof&. a-^SStft^^sK^biflsaSrfi 1 

m^it-riz, &%i~m~ commit & v &m-t z z t 
o 5g db * » wj w ; c m \ t l -c -few co it ( t m * m 1- a 

[0037] &-{fc»ji L-cii, !HtaA*#tt[c9ftv*fco 

[ 0 0 3 8] fefk^Ji L-CiSM{b**Srl!Effl-*-5»^ 
«»{fc**&^W^5iKffii ITIt L s I MitX®-? 
ifcMMKi LTf** J; 0 Sn^v *5*«<0iB«Hfc*# 50 



( 5 ) 4$BR 2001—230236 

8 

d*T*iR«rttffl-*-5 r i 5 0 r J: 9 ftStfrifceo 

*SfeiffR (»lK»2-ios+il»{t***i*) s r> 
^e~r • attft**8£i$flS (30%r >-*~r* l 

(f*K ^SRCAttctOrtTIS^ix-rv^SS C 1 , SC2) 

□ lv^K— oaSffitt, ttLtt • aftffc*****- 

10 ffi ffiIp R pC0Wj:SC2) -?£>5 0 

[0039] wk*J*^#+sfK— ^asffije.taa.aB* 

v^oiJiiSl3Ji:*fl="?ffifl|-*-5C i^S"T#5. 
20 K • iBtt{b**ac*JttO»^{^tt 120 ^Chu^T^ 5 5>fM 

[0040] ^— ;?»**i**i-5Btfre, 



[0041] m~<Dmm^x 0 mit&m Lt-j^ mnn 

[0 0 4 2] tffiWJoTU y^7 7-f-fi» 

SrfilfflLTU^-x h'<? — ^&wmi-Z>b, m 2 (a) id 
Tift (H*«^tt, ^Javlfili^ 

[0 04 3] dC0^®^ii^ft K^-r^ y^-V^ffiid <t 

t v ^ft v ^»-c*tt, * ^ ^^-aw^»{k« 4 

A*l*5fc£ft (13 2(b)), i*iO-<>-3iy^^^aBtt?t/ 

^SiiS (8 2(c)), ; /-FfW^i:!t ^"bicig 

r.co^s/^>^m, h^y^^^ic 

[0044] »-<DjgfRic ctsBMbJaa^ricS^R 



( 6 ) 

9 

:b4l^ 0 £/t, (3 2(b) (C^-t-J; 9 ic, :/U— ^/l, 
-f >'^s/f >^(-ii> 12(c) l^tASi-, Sffia* 

7 ^ y ^ > ^©*ffifi»{c»j ^ * grtkiie t > y 

[0 0 4 5] K^^^y^^^icfflv^SKsE^tWSc: 

Apyy|+»^feD, *i*Wi-aci*+F 

^ (W, C1,+SF 5 , BC1 3 +SF 5 ) N Cl* + Br* ( + 0 2 K C 
1^ + 0, (gfl, Cl 2 +0~) , + (frik Cl s +SFa 

[0 0 4 6] K^-f ^s/f->^XMf^ f«3S<tD*ifen 

[ 0 0 4 7] 5/ H^y^-V^cOti^iCfi, ZfV~^ 
*y\«-m%b *<<( y?-> y*m%b^mrj:%^y?-> 

^>^unm(D^.y^>^m y^mm, r^y 

[0 0 4 8] ^-f >3i ^^>^C0f^, i/yayftftJI© 

[0 0 4 9] 50 



ftffl 2001-230236 
10 

y=r> (polySi) JR^b4*MOS h7>v^^C0y- 

[0 0 5 0] y >Sr*»*?cii£»5-frfc ((Sffitt) poly 

S-oSifiK*rcoi%7i/K (HF) jSSSicSift (^23 

= C) t*30&ffli«LT, polySiJK^*ffiOe«SK-fk!S> 

tlTV^M • ig&ffc**ifefr8£S C 2 (36%HC1:31%H 2 
0::H 2 0^filt=l : 1 : 7, ffiRCAttl) ^f^ffl 

L> wO»iKici7*^S:lO»ma»L-Cij{SWfcR*s|» 
*SixfcpoiySiJBI*BSr»^l:**fc 0 ^ofi ^^/n^ 

B*r*#fc. TEM^icJ:5«^icJ;5> N polySilgo* 

[0 0 5 1 ] ^(D'& s Ui/X b (fcttft^VMPFI-Zm 
Sr^*L, i**^*'*— (365 nm^jR) idct5ig7 , c> 
m%Lb%:ft\'\ polySiK±iC K^-f ^ ^co-e^ ^ 

[0 0 5 2] K7>rxsffy^it CU+Qstf^SrSJEStt 

©K7>f3iyfy^ (l) LT*{bRaHRJ* 
tD/h^V>^#T-polySifll^®0^kllI^r#^-5^*© 
^y^V^ (^l/ — ^^yb— ) ^^Tl^, polySiJRflSiffcb 

L7t>r^^\ (2) tt^k*Jl«it<Oi*!V^y^^^ftfE|: 

-C-lSiatfLpolySiJRo^y^^^ (y^yxj/f-y^) & 

^ToTio T»y— h»{bJR^»fflLfct 

T\ (3) S b(-K^^^tb^^t^-^^^^*f*^(Z) 

^y^ffifeTn, Si-CliB^OK*3Sftic:J; i;*JWrL 

[0 0 5 3] K7^^yfy^Tll *lSS • iiSSIk 
*#«5i£iK (S PM>Pftfix5) Jcfc 0 i^v^^ 
IT, g^i:-r^polySi>r- h*«^T*y- h»{fcJ« 

tt^tiHioaiBtt^ffl-?, T»^y a>s«^@gm-r^^ 
t^4< , y- vmm(6\mmf>mm.^&W£^y^>? 



11 

[0 0 5 4] ft*5 % ±E*ifeic*5^-r, jB-<o«{K>L 
i£S£ • ifi«fls**Sfcj£iRs c 2 coft;bO id, fifegfc • 

[oo55] (tt»M i ) 7 ^m^ma m-<omm 

[0 0 5 6] K7^^s/f^i§-:u SflSStftK*: 

[0 0 5 7] 

y n > - ft m (o & s *3 - ft ^ co & •( t m £ J» f& ; L T 



7 ) ftffl 2001-230236 

12 

[0 0 5 8] ifc, 5F5STi»0'>y 
t ^tftjHBT^-f * SrlftHicBiiS-t- 5 r b & b ft 0 > jtt 

T^Of * <£> ff 7)S * 5 o 

[0 0 5 9] #agf*^g^-^-r ^ p-^ 

[HffiO«fi|ift»ijl)l 

[Hi] 3>J«oy- htt^tJRo±{ci/y =z>3R 
ffftoy- h««Sr, tt*«fe{c:t*oTBffj&Sift Li' K7 

^y^>^Hu, (b) ffi^^v^S^fc: 

20 JgSr^L^:^, *3J;t>*(c) ^^r^yf^WU a 

So 

[flf*©Kfl] 

1 : ^>y 2 : htt^KJBI, 3 : a > 

*t»Ji, 4 : *58W{dJ:S*9— ft*ffi»{bJ«. 5 : Uis 

* h N 6 : 7°^X^ N 7 : ftg^RlWtBl 



\ 

( 8 ) ftffl 2001-230236 



[HI 1 ] 



W 




f u ♦ 



(b) 





[12] 



-3 
-2 



V 



(b) 



y>>>v>>>>>>>wvv 



CO 



=1 



7 v > h-^— t/CO^^ 
F ^ — (#%) 4K057 

5F004 



DA20 DB06 DC10 DE01 DE04 
DE06 DE11 DE20 DN01 
AA01 DA 04 DA 10 DA 11 DA 18 
DA26 DB01 DB03 EB02 FA07 
FA08 



